Onion culture by Lloyd, John William, 1876-
ONION CULTURE 
By ] . w. L LOYD 
University of Illinois 
College of Agriculture and Agricultural 
Experiment Station 
Circular 41 0 
T HE ONION is one of the most important vegetable crops grown in the United States. It is used both in the imma­ture and mature stages, and can be found in all large 
markets in one or both forms thruout the entire year. Its adapt­
ability to storage in the mature state enhances its value as a 
staple produCt. Its relatively imperishable nature also adapts it 
to long-distance shipping, rough handling, and keeping for a 
considerable time even under unfavorable conditions. 
Onions grow best in relatively cool weather, and require an 
abundance of moisture during their early stages of growth. 
They will stand considerable heat, however, after they have 
made a good start, and ripen better if the weather is relatively 
dry at the time they mature. This makes them adapted to cen­
tral and northern latitudes, where the weather of spring is 
usually cool and moist, and a dry period no'rmally occurs in 
August or in early September. However, the season must be 
sufficiently long for the onions to mature before the autumn 
rains set in, ·or they are likely never to ripen properly. Unless 
well ripened, onions will not keep. For northern localities, it is 
sometimes necessary to use only the earlier maturing varieties. 
The above statements apply to the growing of ripe onions. 
Green onions reach edible size in a comparatively short time, 
and can be grown during the normally cool and moist weather 
of early spring in central and northern latitudes, or of fall and 
winter in southern localities. As a commercial crop, they are 
of minor importance compared with ripe onions. 
Ripe onions may be produced in three different ways: (1) 
by sowing the seed in the open field where the crop is to ma­
ture, (2) by transplanting the seedlings that have been started 
under glass or in a seed bed, and (3) by planting sets. The bulk 
of the onion crop of the United States is produced from seed 
sown directly in the field. 
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TYPES OF ONIONS 
TWO general types of onions are grown in America for use in the ripe state. They are usually spoken of as the "American" type, and the "foreign" or "European" type. As a class, the 
American onions produce bulbs of smaller size, denser texture, sharper 
flavor, and better keeping quality. They also ripen earlier and are 
surer to mature properly in the North. Three distinct colors are rec­
ognized in the markets: red, yellow, and white. Each of the large 
markets has its preferences, but in general, white onions are in gr~ater 
demand in the East, yellow in the Central West, and red in some parts 
of the North. There are other intermediate colors, but these three are 
the standards in the markets. Onions vary in shape from flat to 
globular. The globe-shaped sorts are usually preferred on the market, 
and also by the planter, since they are likely to produce better · yields, 
their greater depth enabling them to attain larger size without crowding. 
There are several types of foreign onions. One type developed in 
southern Europe and often referred to as the Spanish type, includes 
such varieties as Valencia, Denia, Gigantic Gibraltar, Riverside Sweet 
Spanish, and Prizetaker. American-grown seed of the Riverside 
Sweet Spanish or of the Prizetaker produces bulbs that mature almost 
as early as many of the American sorts. These varieties are adapted 
to open-ground culture in the North. They produce larger bulbs, how­
ever, when grown by the transplanting method. The Valencia is ex­
tensively grown in the mountainous regions of Colorado and also in 
other western states. 
Bermuda onions constitute another foreign type. They are the 
mildest flavored, most tender fleshed, and poorest keeping onions in 
the entire list. In this country they are grown almost exclusively in 
restricted areas in the South, principally in Texas, where the soil and 
climate are especially adapted to their culture. They are grown prin­
cipally under irrigation, as a winter crop to be harvested early in 
spring, and are always transplanted. Seed is imported directly from 
Teneriffe, the largest of the Canary Islands, located in the Atlantic 
Ocean off the west coast of Africa. Sometimes Bermuda onion 
seedlings grown in the South are shipped North for early spring trans­
planting. This is especially likely to take place when onion sets are 
scarce and high in price, for these seedlings may be made to serve in 
the home garden as a substitute for sets for producing green onions. 
Mature onions may also be produced from these seedlings, but they 
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must be used within a very few weeks after they ripen, for they are 
very poor keepers. 
GROWING RIPE ONIONS FROM SEED 
Onions Require Rich, Well-Prepared Soil. For the profitable 
culture of ripe onions the soil ( 1) should be exceedingly rich in avail­
able plant food, (2) should be friable, owing to the presence oi large 
quantities of humus and extremely thoro tillage, and (3) should be 
relatively free from weed seeds. Land that has been heavily manured 
for other crops for two or three years preceding its use for onions is 
to be preferred to ordinary land manured in an attempt to make it rich 
enough for onions in one season. Ordinary land is likely also to con­
tain too many weed seeds to make onion growing profitable until after 
two or three years of preparatory cropping with other plants demand­
ing very thoro tillage. 
During the preparatory cropping, very heavy applications of 
manure should be made every year and the land kept free from weeds. 
In the fall preceding the spring in which the onions were to be planted, 
it was formerly customary to apply from 40 to 60 tons of m~nure to 
each acre of ground and to plow the land deeply. If onions were 
grown on the same land in succeeding years, as was often the case, 
similar quantities of manure were applied for each onion crop. On 
account of the present scarcity and high price of manure, some growers 
have advantageously reduced the quantity of manure to 10 tons an acre 
and have supplemented it with commercial fertilizer. In experimental 
tests at Urbana, the use of 500 pounds of steamed bone meal and a 
moderate application of limestone in addition to 10 tons of manure 
resulted in yields almost twice as large as those from 10 tons of 
manure alone. 
Several years are necessary to get a piece of land into ideal condi­
tion for the production of onions, and such land can be kept in that 
condition much more readily than a new piece of land can be brought 
up to it. Onions therefore give better results if grown successively 
upon the same land than if planted on new ground each year, unless 
the· ground becomes infested with insects or infected by diseases. 
Rotation of crops is sometimes practiced to avoid damage from onion 
smut, especially when the crop is grown for the production of mature, 
large onions. 
Irrigation Increases Yield. Since onions require a large amount 
of moisture during the growing period, they respond well to irrigation 
even in a humid climate. In an experiment at Urbana during a season 
of normal rainfall, irrigation was applied by an overhead sprinkler 
system to one plot of onions whenever the rainfall seemed insufficient 
for the best development of the crop. A similar plot received identical 
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treatment except that no irrigation was used. The irrigated plot 
yielded 78 percent more onions by weight than the unirrigated plot. 
In a dry season, the difference in yield between irrigated and unirri­
gated onions would undoubtedly be much greater. 
Seed Should Be Planted Early. In order that onions may get a 
good start before hot weather, the seed must be planted at the very 
earliest date at which the fall-plowed land can be worked in the spring. 
Soil that is sufficiently friable for the production of onions usually will 
not need replowing in the spring, so that the first operation preparatory 
to planting will be a thoro disking. The disk should be followed by a 
spike-tooth harrow. Many successful onion growers complete the 
preparation of the seed bed by using a Meeker harrow, while others 
use a planker. These various tools should be used repeatedly, if nec­
essary, in order to obtain an exceedingly fine seed bed. 
Land for one day's planting only should be prepared at a time, and 
the seed drill should follow immediately after the last preparation tool. 
This prevents the top soil from drying out before the seed is planted 
and insures the presence of moist soil in direct contact with the seed. 
Seed is usually sown by means of a drill, in rows 12 or 14 inches 
apart. These are standard distances whether a few rows or several 
acres are planted. For small areas a garden seed drill is used which 
sows one row of seed at a time. For larger areas a battery of seed 
drills drawn by a garden tractor or other power is customarily used 
and from three to five or even more rows sown at a time. If the plants 
are to be thinned, 4 to 5 pounds of seed are sown to the acre. If 
thinning is not to be practiced a smaller quantity of carefully tested 
seed is preferable. Some of the most successful growers sow from 
3Ys to 3 * pounds to an acre, and do not thin. This method results 
in smaller and less uniform bulbs, but is a great saving in labor. 
Tillage Starts as Soon as Plants Are Up. As soon as the plants 
are up, tillage with wheel hoes should begin, and should be repeated 
at frequent intervals until the plants are so large that tillage is no 
longer feasible. Care should be taken to cultivate the onions as soon 
as the ground is sufficiently dry after each rain, and at other times if 
necessary. On the average, they should be cultivated at least once in 
ten days for a period of about three months. 
Early in the season the double-wheel hoe is usually employed. This 
cultivates both sides of a row at a time. The blades should be set to 
cut as close as possible to the row, and thus kill all incipient weeds 
except those directly between the plants in the row. Later, a single­
wheel hoe, that goes between the rows, may be more advantageously 
employed. One with a large wheel is preferable to the small-wheeled 
type for late tillage, since there is less danger of injuring the plants 
with the axle and frame-work. Under usual conditions a man should 
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be able to cultivate an acre of onions a day with an ordinary wheel hoe. 
Garden tractors, now quite extensively used in cultivating onions, do 
the work more rapidly than it can be done with a wheel hoe. 
Weeding Must Be Pr·ompt and Thoro. Altho every precaution 
may have been taken to keep weed seeds out of the onion land and to 
kill young weeds by tillage befo.re they are fairly started, considerable 
weeding will be necessary to eliminate the. weeds that are directly in 
the rows. Altho on muck soil part of these weeds can sometimes be 
eradicated early in the season by means of a mechanical weeder that is 
pushed along like a wheel hoe, the only way to get all the weeds is to 
pull many of them by hand. This . should be done before the weeds 
become large enough to rob the onions of moisture, plant food, and 
sunlight. Also, if the weeds are numerous and are allowed to become 
large, their ultimate removal is likely to disturb the roots of the onions, 
and cause them to ripen early without developing to normal size. 
On the whole, the weeding of onions is exceedingly important, and 
must be attended to promptly or disastrous results are likely to follow. 
In order to keep the onion rows free from weeds it is necessary to have 
one full-time man available for each acre of onions being grown. 
Usually an onion crop will need weeding about three times, but if more 
frequent weeding is needed to keep the onion plantation clean, it should 
by all means be given. 
Thinning Done at First or Second Weeding. If the onions are 
to be thinned, this may be done at the time of the first or second weed­
ing. It should preferably be done before the onions are as large as 
lead pencils, for if the plants are very thick, they soon begin to inter­
fere with one another, and the surplus plants have the same effect as 
weeds. The thinning should be done when the soil is moist, care being 
taken to disturb as little as possible the roots of the plants that are to 
make the crop. Care should also be taken to leave the most vigorous 
plants. A sharpened putty knife is a convenient tool to use in thinning 
onions. If large, uniform bulbs are wanted, the plants should stand 
at least 3 inches apart in the row after thinning. 
Onions Ready to Harvest When Necks Shrivel. When onions 
ripen properly the necks shrivel first and the tops fall over while still 
green. Gradual drying of the leaves from the tips downward while 
the necks remain rigid and erect indicates abnormal ripening, anq 
usually poor keeping .quality. Such onions should be used soon after 
harvest if possible. Sometimes whole crops ripen prematurely from 
the top downward as a result of attacks of the thrips. Such onions 
are undersized and also undesirable for late storage. 
Following the shriveling of the necks in normal ripening, the leaves 
gradually turn yellow, and finally the tops become dry and brown if 
the onions are not pulled before they reach that stage. It is usually 
· best, however, to begin the harvest as soon as the tops have fallen over 
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and turned yellow. This insures completing the harvest while the 
onions are in good condition, and avoids the risk of their starting a 
second growth in case heavy rains follow their ripening. If onions 
start into a second growth after once ripening, their keeping quality is 
ruined, and they are fit only for immediate use. 
If the soil is dry and hard when the onions are harvested, it is an 
advantage to loosen the bulbs by running along the row with an "onion 
harvester" attachment on a wheel hoe. This is a U-shaped piece of 
steel that passes under the bulbs and loosens the soil about them so 
that they can be much more easily pulled. If the soil is loose at harvest 
time, the use of this machine is unnecessary; the bulbs are simply 
grasped by the top and pulled out, or any deep-seated or tenacious 
specimens may be caught by the edge of the bulb itself and pulled 
sideways. 
Field Curing of Onions. One method of handling the onions at 
harvest time is to place them in windrows in the field as they are 
pulled. The onions from four rows are customarily placed in one 
windrow, and the plants arranged shingle fashion so that the tops will 
protect the bulbs from the sun. The crop is allowed to cure iri the field 
for about a week, or sometimes even two weeks. In case of rain dur­
ing curing, the · onions are turned occasionally with a wooden rake .to 
insure their drying out on all sides and to prevent their taking root in 
the moist · soil. This method of handling results in more or less dis­
coloration of the bulbs in case of rain, and even in considerable loss 
due to rotting and sprouting if the rains are abundant. In the absence 
of rain, serious loss from sun-scald sometimes occurs in excessively 
hot weather, unless special care has been taken to protect the bulbs by 
the tops as suggested above. White onions are especially difficult to 
cure in the field; for this reason their curing under cover has been 
often advocated and sometimes employed, even when other sorts are 
cured in the field. 
If field curing is employed, topping is usually deferred until after 
the curing is completed. When the onions are taken up from the wind­
rows, or sometimes later, the tops are pulled off by hand or cut off 
with shears or a knife. Topping machines may be used in place of 
hand methods. The top is usually severed at a point about % inch 
from the bulb to avoid injuring it. Onions are sometimes topped as 
they are pulled, and placed in open-mesh sacks which are left standing 
in the field. Fence rails or old boards may be placed under a tier of 
sacks to keep them off the ground. This method of curing is most 
satisfactory in arid regions. 
Crate Curing Superior to Field Curing. Another method of 
handling onions which is employed by many commercial growers in the 
vicinity of Chicago, where onion growing is an important industry, 
dispenses with field curing for all varieties, and completes the pulling 
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and topping at one operation. The onions remain bright in color, there 
is no loss due to injury by excessive heat or moisture, and no expense 
for repeated handling. 
The onions are pulled at the stage already indicated- before the 
tops are dry. When a handful of onions is pulled, the tops are grasped 
in the other hand and twisted off. The onions are dropped into a crate, 
or into a basket to be emptied into a crate. The crates in common use 
about Chicago are really trays. They are 4 feet long, 3 feet wide, and 
4 inches deep. The bottoms are made of lath with ¥2-inch cracks 
between for ventilation; the ends are of 5-inch boards, and the sides 
of 4-inch strips. 
The ~rates are filled barely level with the tops of the sides, so that 
when they are stacked one above another there is at least an inch of 
air space between the onions in one crate and the bottom of the crate 
above. This provision for free circulation of air aids greatly in the 
curing of the onions. 
The crates of onions are left spread out in the field for a few hours 
to allow the dirt on the bulbs to dry in the sun. Then they are stacked 
up in tiers and covered with a temporary roof of sheet metal or build­
ing paper, or are hauled to a curing shed. This is simply an open shed 
with the gables boarded down only as far as the eaves. Here the crates 
of onions are stacked in tiers nearly to the top of the shed. A space 
13 inches wide is left between every two tiers to allow for ventilation 
and for temporary stagings of 12-inch boards, which enable the work­
men to stack the crates to any desired height. The onions may remain 
in the curing shed until there is danger of freezing; then they n:IUSt be 
either marketed or placed in winter storage. 
In the absence of a curing shed and onion crates, a considerable 
quantity of onions can be cured in a corn crib, if one is available. The 
onions should be spread over the floor of the crib in a layer not over 
3 or 4 inches deep. If there are more onions than enough to cover the 
floor , false floors about one foot apart can be put in, and the capacity 
of the crib greatly increased. When grown on a small scale, onions may 
be spread out in a thin layer in almost any dry place where the air will 
circulate freely thru them. Unless thoroly cured, onions will not keep. 
Storing and Preparing for Market. After onions have been 
thoroly cured, preferably in shallow crates or trays, and cold weather 
is approaching, they may be stored for winter. For successful storage, 
onions require a low temperature, dry air, and good ventilation, but 
should not be allowed to freeze. For this reason they are commercially 
stored in especially constructed storage houses with insulated walls, 
double doors, and both side and top ventilators. Sometimes artificial 
heat is needed to dry the air and to prevent freezing in extremely cold 
weather. Otherwise the temperature and moisture are regulated by 
proper manipulation of the ventilators. 
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If the onions have been cured in shallow crates, these crates are 
hauled directly to the storage house and stacked in tiers, with space for 
air circulation between the tiers. The onions are not rehandled or 
sorted when put in storage, except for the removal of any sprouted or 
rotten onions showing up in the tops of the crates. 
The sorting is done when the onions ar·e taken out and prepared 
for market. At that time, the onions are run over a sorting rack or a 
grading machine, the defective bulbs removed, and the loose "husks" 
taken off. The marketable bulbs are then placed in sacks and sent 
directly to market. ·Until recently the 100-pound sack has been con­
sidered the standard package for onions. Now the 50-pound sack is 
also commonly used; and for the retail trade the 10- and 15-pound 
sacks have been introduced. Open-mesh sacks that display the onions 
to good advantage are now used almost exclusively in the up-to-date 
onion regions. 
Standard grade specifications for onions have been published by the 
United States Bureau of Agricultural Economics, and official grades 
for Illinois onions have been adopted by the State Department of Agri­
culture. Copies of the Illinois grade specifications can be procured 
from the Division of Standardization and Markets, Illinois Department 
of Agriculture, Springfield, Illinois. 
THE TRANSPLANTING METHOD 
Method Should First Be Tried on Small Scale. The transplant­
ing method of growing onions, involves: ( 1) sowing the seed in an 
especially prepared seed bed, which in the .South may be in the open, 
but in the North is either in a hotbed or a greenhouse; and (2) trans­
planting the seedlings to the field where they are to complete their 
growth, when they are from %6 to % inch in diameter. 
This method is considered especially adapted to growing the large 
foreign types of onions, and, as already noted, is used in the production 
of Texas Bermudas. It is also sometimes used on a limited scale by 
market gardeners in the North for the production of the Prizetaker, 
Sweet Spanish, and other large onions. The chief advantages claimed 
for this method are earlier maturity and larger size of bulbs, greater 
uniformity in stand and in size of specimens, larger yields, higher 
prices, an ' saving in the cost of weeding. The chief disadvantages are 
that considerable time, trouble, and equipment are necessary to grow 
the plants, and that transplanting is an enormous task. If the plants 
are placed 4 inches apart and the rows are one foot apart, more than 
130,000 plants are required to set an acre. Altho the individual 
plants can be set quite rapidly and there is no particular difficulty in 
making them live, the setting of even one acre involves a very large 
amount of tedious labor. No one should undertake to grow a large 
area of transplanted onions until after he has given the method a thoro 
trial on a conservative scale. 
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Twelve Weeks Usually Needed to Grow Plants. One difficulty 
likely to be encountered in trying to grow onions by the transplanting 
method is that the plants often fail to reach transplanting size at the 
time they should be transplanted. To get the full benefit of this 
method in earliness, the plants must be set out very soon after it would 
be possible to plant seeds in the open. Altho it is sometimes claimed 
that plants can be grown to transplanting size in six weeks, it is more 
likely to take double that time during the short, dark days of February 
and March. In localities where outdoor gardening usually begins 
about April 1, onions should be transplanted not later than April 15, 
and the seeds for growing these plants should be sown in a greenhouse 
or fire hotbed not later than January 20. Otherwise the size of the 
plants is likely to be disappointing. 
The seeds should be sown in rows 6 inches apart in the hotbed or 
on the greenhouse bench. The soil of the seed bed should be thoroly 
manured and well prepared. As soon as the seedlings have straightened 
up they should be thinned to Y2 inch apart in the row. The watering 
should be very carefully done in the dark winter weather. A fairly 
low temperature should be maintained, and plenty of ventilation given; 
otherwise the seedlings are likely to damp-off. 
In place of growing the onion seedlings in hotbeds or greenhouses 
for planting in the North, field-grown seedlings may be shipped in 
from the South. These are obtainable in a few varieties only, but 
usually include White Bermuda and Prizetaker. They may be pro­
cured thru grocery stores in most large Illinois towns or may be 
ordered from northern seedsmen or directly from southern plant 
growe~. . 
Field Preparation and Tillage. When the time for transplanting 
arrives, the field should be prepared the same as for sowing onion seed. 
Furrows about 2 inches deep are then marked out 12 to 14 inches apart 
and the seedlings set in the freshly worked soil. Usually both the roots 
and the tops of the plants are trimmed to a considerable extent. A 
whole bunch of plants is trimmed at two strokes of the knife, so that 
very little time is required for this operation. The reason for trimming 
the roots is to facilitate planting and to avoid having any long roots 
curl upward. The tops are trimmed to enable the plants to remain 
erect. Care should be taken to set the plants at the proper depth. The 
point of attachment between the plant and the roots should be about 
2 inches below the top of the ground. The soil should be well firmed 
about the roots of each plant. Very soon after transplanting, the crop 
is cultivated, and thereafter the treatment is essentially the same as for 
a crop grown from seed sown directly in the field, except that no 
thinning is required and the necessity of early weeding is eliminated. 
The success of this method depends primarily upon good plants and 
early planting. 
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GROWING RIPE ONIONS FROM SETS 
The surest way for a beginner to grow a good crop of ripe onions 
is to plant sets. These are miniature onions grown from seed the pre­
ceding year. Their method of production will be described later. They 
can be procured in the three colors-red, yellow, and white-from 
almost any seedsman and are technically known as "bottom sets." 
Usually no variety names are mentioned. To grow onions of a given 
variety from sets, it is necessary to purchase seed, grow the sets one 
year, and store them over winter for the next spring's planting, unless 
sets of the desired variety can be purchased directly from an onion-set 
grower. 
The essential factors in growing a large crop of ripe onions from 
sets are practically the same as for growing a large crop of onions by 
either of the other methods; that is, very rich soil, extremely early 
planting, thoro tillage, and plenty of moisture. . 
Advantages in Using Sets. There are several distinct advan­
tages in using sets as compared with the transplanting method: the sets 
can safely be planted earlier; it is never necessary to delay planting 
while waiting for the plants to attain the proper size; the planting can 
be done much more rapidly; and the expense of purchasing or of 
. growing the seedlings is obviated. As compared with growing onions 
from seed sown directly in the field, the set method is more expensive 
on account of the high cost of sets, but it is a much surer way to pro­
duce a profitable crop, especially under unfavorable weather conditions. 
The sets may sometimes be planted even earlier than it is safe to plant 
onion seeds. The stored-up food material in the sets gives the plants 
a strong start, and they are able to make a large proportion of their 
growth during the period in which the weather is certain to be cool and 
the soil moist. The bulbs are usually larger and the crop matures 
nearly a month earlier than when grown directly from seed. Formerly 
the labor of planting the sets by hand was a large item of expense, but 
since the invention of an onion-set planting machine, the planting may 
be done very rapidly and at a relatively small cost. 
Medium-Sized Sets Produce Most Satisfactory Bulbs. Medium­
sized sets, that is, sets lf2 to % inch in diameter, are the best size to use 
in the production of ripe onions. If large, overgrown sets are planted, 
many of them send up seed stalks and produce bulbs that are worthless 
as ripe onions; they are tough, exceedingly strong, and will not keep. 
On the other hand, very small sets make a weak start and are likely to 
produce small bulbs. The medium-sized sets are large enough to make 
a quick start and produce large bulbs before the weather is very hot, 
while only a small percentage of them will send up seed stalks. Sets 
of this size are procured by screening commercial sets first thru a %­
inch sieve, then passing them over a lf2-inch screen. 
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General Care in Planting and Growing. For growing a crop of 
ripe onions from sets on a small area, the l.and is usually prepared the 
same as for sowing onion seed, then marked out in rows 12 to 14 
inches apart, and the sets planted by hand. The only precaution nec­
essary in planting sets is to place them right side up and push them far 
enough into the ground so that the base from which the roots are to 
start will be in close contact with moist soil. For the production of 
large onions the sets are planted about 3 inches apart in the row. 
After the sets are placed, the soil is drawn lightly against them with 
a rake. Where large fields of onions are grown from sets, a planting 
machine is used. 
The tillage and general care of a crop of onions grown from sets 
are essentially the same as for a crop grown from seed, except that 
less weeding is required. The crop may be harvested and cured in the 
same way, but usually should be sold soon after the harvest, before 
onions grown from seed are available, for prices are likely to be good 
at that time, and the onions grown from sets are not considered to keep 
so well for winter use as those grown directly from seed. 
GROWING ONION SETS 
Onion sets, known commercially as "bottom sets," are merely 
miniature onions that have remained small because of the conditions 
under which they were grown. If the onion plant has undisputed ac­
cess to an abundance of food, moisture, and sunlight, and the temper­
ature is congenial, the bulb is likely to attain normal size for the variety 
-perhaps 2, 3, or even 4 inches in diameter. If the soil is poor or the 
season dry, or if the plants are crowded, the bulbs will be smaller; 
and the more pronounced any or all of these unfavorable conditions, 
the smaller the bulbs will be. 
Small Sets Secured by Thick Seeding. In growing onion sets it 
was formerly the practice to sow the seed late in the season on poor 
soil. About 30 pounds of seed was used to the acre. The lack of 
plant food and moisture, and the hot weather during which the plants 
had to make their principal growth, combined with the fairly thick 
seeding, were depended upon to keep the bulbs small. The present 
practice among many commercial growers of onion sets is to sow the 
seeds on rich soil at the usual time for sowing onion seed, and to 
depend primarily on the thickness of seeding to keep the bulbs from 
growing too large. From 60 to 80 pounds of seed are used to an acre, 
depending on the richness of the soil. In the Chicago area, 65 pounds 
to an acre is the amount commonly used. This is at the rate of about 
175 seeds per foot of drill. Under these conditions it is impossible for 
the bulbs to become too large for sets except in seasons particularly 
favorable to their growth. Then the large bulbs, called "over-runs," 
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must be screened out. In the case of white varieties these may be sold 
for pickling, but the yellow and red over-runs have little market value. 
In sowing seed for onion sets, the rows are usually made 12 inches 
apart, and the seed is sown with the same kind of machinery as for 
large onions. Sometimes a special attachment is used to spread the 
seed out in a wide row, so that the individual seedlings will have a 
little more space at the start. 
In some localities it is necessary to treat the onion seed for smut 
at the time it is sown. This is accomplished by mounting a reservoir, 
with properly adjusted distributing tubes, on the seed drill, and apply­
ing a solution of formalin directly in the drill with the seed. One pint 
of formalin is used in 14 gallons of water. One gallon of this dilute 
solution is sufficient to treat a row approximately 200 feet long. 
Onion sets are cultivated with wheel hoes or garden tractors the 
same as large onions, and require as careful weeding. If sown at the 
same time as other onions, the sets ripen earlier, and can thus be har­
vested and out of the way before the large onions are ready to harvest. 
Harvesting Sets by Modern Methods. Onion sets are harvested 
as soon as the necks lose their sap and the tops fall over and begin to 
dry up. If the soil is compact, an onion harvester may be run under 
the rows, or each workman may be furnished an iron hook with which 
· to loosen the soil on each side of the row. The sets are pulled by the 
handful, the tops immediately twisted off, and the bulbs dropped into 
a half-bushel basket or measure. The sets are then run over a dirt 
screen made of %-inch mesh hardware cloth in order to remove the 
dirt and the very small sets. As they come from the dirt screen the 
good sets are placed in crates similar to those used in curing large 
onions, except that the slats forming the bottom are closer together. 
The crates of onion sets are left in the field exposed to the sun 
for a few hours; then they are hauled to a curing shed, or more often 
stacked up in tiers in the field, each tier being covered with a tem­
porary roof made of boards and building paper. Here the sets are 
allowed to cure until time to put them into winter storage. . 
If the sets have been grown under contract for fall delivery, they 
are screened over a l-inch mesh screen to take out the over-runs, and 
the merchantable sets are delivered to the dealer, usually about October 
10 to 15. If the sets are to be stored by the grower, they are not 
screened at this time but are hauled to the storage house where the 
crates are stacked up in tiers as in the case of storing large onions. The 
over-runs are removed in the spring when the sets are being prepared 
for market. 
The growing of onion sets. is an important industry, and is espe­
cially well developed in the vicinity of Chicago. Louisville, Kentucky, 
and Racine, Wisconsin, are also centers of onion set production. From 
these three region~ the sets are shipped by the carload to all parts of 
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the country. Before being shipped, the sets are cleaned by being run 
thru a machine similar to a fanning mill. When stored in the fall, 
the sets are "weighed in" at 40 pounds to the bushel. In the spring, 
after shrinkage and cleaning, they are "weighed out" at 32 pounds 
to the bushel. 
GREEN BUNCH ONIONS 
While ripe onions constitute the more important crop, green onions 
are included in the majority of home gardens, and are also quite ex­
tensively produced by market gardeners. They are called "bunch 
· onions" because they are tied in bunches when placed on the market. 
Bottom Sets Most Comm·only Used. The simplest way to grow 
green onions, and the method employed by most home gardeners, is 
to plant bottom sets early in the spring and pull the green onions when 
they have attained the desired size. The larger the sets, the quicker 
they will produce green onions of edible size. However, unless green 
onions grown from large sets are pulled promptly, they usually start 
to send up seed stalks, and soon become strong and tough. Large sets 
will produce green onions ready for eating in about four weeks from 
the time of planting; small sets require from six to eight weeks. 
Early Green Onions From Other Types. The earliest green 
onions in spring are obtained by the fall planting of multiplier, peren­
nial, or potato onions. In all cases, small bulbs are planted. These 
produce green onions early in the spring, and if allowed to continue 
growth, the multiplier and potato onions will develop large ripe bulbs. 
If these large bulbs are planted, they break up into clusters of small 
bulbs, which in turn may be planted for the production of green onions 
or large bulbs. · 
In the case of the perennial or "tree" onions, as they are sometimes 
called, a cluster of little bulbs is produced at the top of the stalk, where 
seed is produced in an ordinary onion. The little bulbs are known as 
top sets. The bottom also divides, as in the case of the multiplier and 
potato onions, but no large bulbs are ever produced. Both the top sets 
and the divided bottoms may be planted for the production of green 
onions. The divided bottoms produce larger and earlier green onions 
than the top sets. The variety of perennial onion most extensively 
grown is known as the Egyptian, or the perennial tree onion. It is also 
referred to by gardeners as the "winter onion," because it will survive 
the winter without protection. 
In central latitudes, the perennial or tree onions should be planted 
about September 1. Furrows about 4 inches deep should be made in 
rich, thoroly prepared soil, and the bulbs planted in the bottom of the 
furrows, which should then be filled with loose soil or very fine com­
post. If compost is not used at the time of planting, it is a common 
practice to mulch the bed with this material late in the fall. In either 
case only sufficient tillage is given to keep down weeds. 
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The onions grow nearly to edible size in the fall, and the deep plant­
ing insures long white "stems." As soon as the frost leaves the ground 
in the spring and the tops of the onions start to grow, those produced 
from the divided bottoms will be ready to use, and those from the top 
sets will follow shortly after. Any of the onions not used while green 
may be allowed to remain for the production of top sets and divided 
bottoms for planting the next fall. They usually mature by the first 
of August and should be cured before being planted. 
These perennial or tree onions-also the multiplier and potato 
onions-may be planted later in the fall than September 1, if desired, 
but in that case they produce a later crop, since their principal growth 
is then made in the spring instead of in the fall. The method of grow­
ing green onions from sets of multiplier and potato onions is essentially 
the same as from perennial or tree onions. 
Late Green Onions May Be Grown From Seed. Green onions 
for late use may be grown from seed sown the same as for the produc~ 
tion of ripe onions. The demand for green onions, however, usually is 
not so great at that season of the year, and seed is therefore seldom 
sown merely for the production of green onions. It is customary in 
the home garden to pull green onions from the growing crop at any 
time they are desir.ed for the table, and market gardeners sometimes 
harvest part of their onion crop at this stage if the demand is good. 
If the plants stand rather thick, this pulling of some of the green 
onions amounts only to a thinning of the crop that remains. 
INSECTS INJURIOUS TO ONIONS1 
Onion Maggot. The onion maggot is unquestionably the most seri­
ous pest of onions, particularly of onion sets, in Illinois. A single maggot 
is capable of destroying a number of plants in the first two weeks after the 
onions are out of the ground. This results in places in the rows where the 
onions are entirely killed out. When the onions are larger, several mag­
gots are commonly found in a single bulb. 
Control. A control for the onion maggot which is practical and 
efficient has been developed in Illinois. The onions are sprayed with a 
bordeaux-oil emulsion using the oil emulsion in 4-6-50 bordeaux. For 
this work lVz gallons of boiled fish..:oil soap emulsion is used to each 
SO gallons of spray. The oil should be added to the water first and then 
the bordeaux made up. The emulsion is prepared by boiling together 
a light-grade lubricating oil, having approximately 90 percent viscosity 
and .88 specific gravity, with 2 pounds of fish-oil soap and 1 quart of 
water. The ready-made emulsion may be purchased at a reasonable price 
from reliable manufacturers. A number of commercial preparations 
have been tried out but the results have not been so good as with the 
boiled fish-oil soap emulsion. 
This spray is applied with one of the small garden-tractor sprayers 
1Condensed from Circular 391, "Insects Feeding on Truck and Garden Crops 
and How to Control Them," by Charles C. Compton, April, 1932. 
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developed in this work and now in general use in Cook county, Illinois. 
The flow of liquid at the nozzles should be so regulated that a rather 
coarse spray is formed. The stems of the plants and the soil to the 
width of 1 inch on each side of the row must be wet with the spray. 
After the first application and when the onions have become thoroly 
established, the pressure may be increased to advantage but a fine, misty 
spray should be avoided. The first application should be made when 
the onions are about 1 inch out of the ground or when the tops begin 
to straighten up. Subsequent applications should be made at intervals 
of not more than a week. In most seasons two applications have b'een 
found to be sufficient for the control of maggots on onion sets. In cold, 
wet seasons when onion maggot infestations are heavy and the onions 
are growing slowly, it will pay to make a third application. The first 
spray is by far the most important and should be timed to get the first 
lot of eggs and young maggots. About 150 gallons of spray to the acre 
should be used at each application. This treatment has resulted in the 
difference between an onion crop that was almost a total loss and one that 
yielded 680 bushels of sets an acre. 
Cull piles often contain large numbers of over-wintering maggots 
and puparia and should be destroyed not later than April 1. This may 
be accomplished by drenching with used crank-case oil and burning. 
Spreading the culls and rotting onions on the field and then plowing is 
a bad practice and should be avoided. When onions are milled in the 
field, the piles of chaff contain many puparia and should be burned. 
Onion Thrips. Onion thrips rank close to the onion maggot as a 
major pest of onions in Illinois. In some seasons entire fields are de­
stroyed by these insects. They are occasionally injurious to onions 
grown for sets but normally feed on large onions. Cabbage, cauliflower, 
and beans are sometimes attacked. Thrips do not feed like most insects; 
they scrape the surface of the leaf, and then suck the juices which 
collect. Whitish blotches show plainly on the green leaf where they 
have been feeding. Later the whole plant becomes bleached, dries from 
the top down, and finally dies. Infested plants become weak and unable 
to . stand upright. The injury is more marked in dry seasons. 
Control. Because of their rapid reproduction and their habits of 
feeding and remaining protected under the leaf sheath, thrips are difficult 
to control satisfactorily. A nicotine-Penetrol or Derrisol-Penetrol spray 
will kill all the thrips that are hit with it. Investigations in Illinois 
during the ·last several years have shown that 1 ounce of 40-percent 
nicotine sulfate or Derrisol and 4 ounces of Penetrol to 6 or 8 gallons 
of water makes a satisfactory spray. Pentrol is an excellent spreader and 
sticker for spraying all smooth-leaved plants, and is more efficient than 
soap since it activates the poisons. To get the best results use a high­
pressure sprayer and hold the nozzles close to the plants. A 2.4 percent 
nicotine dust is also effective in killing all thrips not protected behind 
the leaf sheaths. 
